were compatible with results of other investigators on the mode of action of this drug.
Ethambutol [D-2,2'-(ethylenediimino) -di-1-butanol], a compound with in vitro and in vivo activity against pathogenic mycobacteria, was recently synthesized at Lederle Laboratories, Pearl River, N.Y., after observation of the antimycobacterial properties of certain dialkyl-substituted ethylenediamines Thomas et al., 1961) . Subsequent work showed the drug to be tuberculostatic in guinea pigs (Karlson, 1961a) and monkeys (Schmidt et al., 1962) . The in vitro susceptibilities of 170 strains of Mycobacterium tuberculosis to ethambutol were determined by Karlson (1961b) . On egg-yolk agar, 115 strains were inhibited at 1.0 Ag/ml, and 55 required 5.0 ,g/ml. Cross resistance between ethambutol and isoniazid, p-aminosalicylic acid, or streptomycin was not demonstrated. A total of 65 strains of Staphylococcus aureus, 34 of enterococci, 52 of the coli-aerogenes group, 17 Proteu.s spp., and 25 Pseudomonas spp. were resistant to over 100 ,ug/ml of the drug. Human toxicity seems limited to a possible peripheral neuritis at high dose levels (see conference discussion in paper of Schmidt et al., 1962) . Forbes, Kuck, and Peets (1962) , in studying the mode of action of ethambutol, found that the drug arrested multiplication of M. smegmatis, and eventually prevented its survival when plated onto drug-free medium. The inhibition was not apparent until several hours after the drug was added to the culture. No effect could be shown on washed, nonproliferating cells. The increase in oxygen uptake of a washed suspension of M. smegmatis in response to added glycerol was unaffected by ethambutol; a washed suspension of cells which had been exposed to the drug for 5 to 6 hr during growth, however, showed indications of impaired oxidative glycerol metabolism. Equal binding of the drug occurred in proliferating and nonproliferating cells at 4 and 37 C. Resistant cells bound the drug to the same degree as susceptible cells, and repeated washing with distilled water failed to dissociate the drug from the cells. Forbes et al. (1962) concluded that the drug inhibits the synthesis of one or more essential metabolites; depletion of the pre-existing metabolite(s) inhibits growth and metabolism, and ultimately causes loss of viability.
The works of Kellenberger and Ryter (1955) with chloramphenicol, Murray, Francombe, and Mayall (1959) with penicillin, and Chapman (1962) After this interval, cells in each portion were sedimented by centrifugation, and the pellets were fixed and dehydrated for electron microscopy by the method of Kellenberger, Ryter, and Sechaud (1958) . Embedding was done in Araldite (R. P. Cargille Laboratories, Inc., New York, N.Y.) and in a mixture (30:80) of ethyl and butyl methacrylate monomers containing 0.2% uranyl nitrate to attempt to reduce polymerization damage (Ward, 1958 A lamellar structure was often seen adjacent to the cytoplasmic membrane (Fig. 3) , analogous to the structures described in a mycobacterium of the Jucho strain by Koike and Takeya (1961) . Electron-dense spherical bodies, described by those authors and which they termed polyphosphate granules, were also seen. Cytoplasm was localized centrally or terminally, with reslect to the long axis of the cell, and contained a number of large inclusions with a finely granular internal structure ( Fig. 1 to 4) . These inclusions, which sometimes appeared limited by a single-layered membrane, were of intermediate electron density, and probably corresponded to the structures which stained intensely with Oil Red 0, indicating a lipid composition (Fig. 9) . Cytoplasm surrounding these lipid inclusions was predominantly granular near the cytoplasmic membrane, but appeared fibrillar near the core of the cell. Material of low electron density was located at one or both ends of the elongated cell, and changes in cell structure preceding and accompanying cellular division were frequently noted in these areas ( Fig. 2 and 4) . This material was ill-defined in specimens embedded in methaerylate, ranging in appearance from virtually amorphous to suggestively granular. In sections embedded in Araldite, however, the corresponding areas were almost always markedly granular, similar to the nuclear areas observed in an unidentified bacterium by Chapman (1959) , but in contrast to the structure accepted as the bacterial nucleus by Kellenberger et al. (1958) . The intimate association of these areas with cellular division prompted their tentative designation as nuclear material in the accompanying figures; however, no evidence is forthcoming to reveal the particular pentose moiety, if indeed they do represent nucleic acid.
Sections of cells exposed to ethambutol for 10 hr were similar in many respects to control cells. An electron-dense cell wall enclosing a typical cytoplasmic membrane was evident. Finely granular or homogeneous cytoplasm was evident, with a possible slight reduction in the amount of the central fibrillar component observed in control cells. The inclusions tentatively designated as lipoid in nature occupied a greater volume of each cell. This may have been due in part to an actual increase in size of these inclusions, but was due principally to the fact that material of low electron density which, in control cells, was associated with cellular division, was no longer pres- (Fig. 5-8 ). This absence of probable nuclear substance was the most evident alteration incurred by the cells, and appeared to be virtually complete in all cells examined.
An occasional evidence of continued cellular division, which was seen in cells showing no obvious electron-transparent granular zones (Fig. 6 and 7), suggested the possibility that nuclear material may exist in alternate cytological forms, fibrillar and granular. No strong evidence appears which can bolster the concept of either Kellenberger et al. (1958) or Chapman (1959) regarding the structure of the bacterial nuclear region. Even though the greater part of the material considered to be the nuclear zone was predominantly granular in control cells of 11I. smegmatis embedded in Araldite, the frequent differentiation of the remaining nonlipoid region of the cytoplasm into fibrillar regions near the core of the long axis, and the events of cellular division occasionally seen in ethambutol-treated cells showing no evidence of the granular nuclear zones, suggest a possibility that the fibrillar and 
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